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Table 1 The main properties of the tested soils

T8 R&Em 13353 pH CaC0; AL R CEC 2% e !

Soil  Locality Parent material (g/kg) OM. Clay (cmol/kg) Total Ni Active Ni
(g/kg) (<lum, g/kg) (mg/kg)  (mg/kg)

0323 SiRant

Al HEEY BHERIEXH 400 0 11.0 55.8 11.8 258 0.65

A2 SRR BERERFXE 562 0 9.50 53.0 10.7 321 0.40

it a

Nl ERIEE RFRUVBEH 676 0 15.4 127 20.5 436 0.33

N2 EELE SRR WLXA 745 1.30 18.1 109 24.5 748 0

axERe L

Cl HEKBE®m #PRETH 814 67.0 10.2 145 25.5 48.9

C2 RTEBE KFRETH 838 133.8 3.10 100 23.0 49.9 0

0.1mgK,0/ g £ (ML K,SOMRITFR). R M5 LBESE, BT 25 + ICHFE P, HREEHES,
ER3WR. T4HETe6, 12, 24, 48, 96, 168, 336, 672 1 1344 /et et BUA¥, LB £L0.05Smol / L CaCl,
(PH7.0)3% 1 10 LW LLAE IR SR B 2 /A, 38 OB 48 A IR F Bl 43 6 6 I E
1.3 FHHhFEE
AR AR 2 PE BN FRA MR RB I,
F2 M HERR

Table 2 Several kinetic equations used in the study

BRAH R IR

Model Linearized equation
Elovich 7 #2 y=a+blnt
REBERTE Iny=In(kyo )+(1/m)lnz
WYRyBHT#E y=a+bt”

— R )5 Iny=Inyo-kt

E:y— W ERN TR PIEERE (ue/g); yo— W E=0XN LRFEHRE (ug/g); a.b.m—BH.

2 FHEMIHE

T EARETRNES T HASHEER, SATAMREREZ. 0.05mol/L
CaCL W HEWMBEM (X V). Hilk, AXPEHBRMN AL ERIMNEEER KBS
BEA T JE WA LIE L.

2.1 TGEMREENERTL

T4 iE R (0.05mol/L CaCl, 7] 32 BUER 43 ) B B (8] AR AL B th 22 WL B 1.,

HETL, KBESEBALBE, EFBH-FAATERERE TRT TRIEMN
80—~90%, REE R G MK, 6 F R BEH K., BEATHERBEEARECLHHHRA
B, KAMRFERSGREEE L (C2> CH>bHEARLE M2 > ND>BEEE L
(A2 > Al), BRHEZEE T (A1 150 REFEHRE SHARM 52%, A2 13K 20%, A
KEEEIN 5% ER. ERXMERMNER, TERTHEAGSHERAR. AREE
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Fg.1 The curves of changes in soil active Ni with time

& 18 CaCO, B, 3L pH fE7E 8.1 BL b, $EBFFTD, N°* FF 46 7K A 7= A 0 58 TE UL Ve M T VR
pH X 7.7, Bk, AT N #EA Z TR R K B RITE. XK RGBT 5
i%. Harter(1983) ZE#F 5% 138 pH %} Pb. Cu. Zn 1 Ni W% ¥} #9 5 vig B 0. 35 11, 138 pH KT
7.0—7.5 B, TR R EEFRFEY. HAKEE AL PEERREIE; AT, REEE
T pH /N F 6.0, 1% 15835 PE4R A0 MK =B ey 1390 4 43 00 R B (31 o 4 R 4 1, B3 R 32 pHL
MR BEmE R, £ L AW pH/MF 7.0—7.5 B, R M 68 /1 (BIE R A BAERE)
B8 pH. CEC Ak b & B FEMRT TR, AR+, B %6 R pH E1K, T BB
B CECHEAKMEE R, AL, EF—m A, BT EF AT BRI R R
KT EEAR, AMEEEREEENEREAIEE. PHECLHERSTII ZEZM,
HEERN AT HfH,

22 ITWMEMRTEANFNERBINE

SHAKBIELL 4 Fh 3 B3 2B AT LG, HERILE 3.

B3R 3 AT DAE H, 0 4R B B A AR AR R — R OR BT A R Y B 2
MIRLA ERAE, R B R R N2 B4R E ZKESN, HABATE; i
VAT BOTRUMEXERR LD T E KA, HEE Elovich 1 XU H $O# % 07 72 1 7 K.
Elovich J5 8 F1 XUH 4038 3 7 2 10 9016 P e a7, HoA R R B8R 7 0.85 KA B, Hdr XA
HWHRERTERT. XA LE P EEROEEHEZY 8L 8 2 b s — L BT
2y, T ZBE 0t Bk, B R Elovich FBRANEHEE T BHRVEBE -RIIR
RHLRIZE R M3 2 BB, ML T E A E SRR T B 55 A.
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Table 3 Fitness of data of changes in soil active Ni to kinetic equations

T Elovich 7 8 PG g Sk Y —H R B WY Ry Hor R
Soil Elovich equation Two—constant First-order Parabolic diffusion
rate equation equation equation
a b r k m r Yo k r a b r

Al 459 -321 09774 0900 -518 -09726 4.85 003 —0.6075 47.1 -2.15 -09418
A2 35.6 -7.69 —0.8986 0700 -3.14 -09183 146 002 04538 358 —4.29 -0.7218
N1 27.8 —6.19 -0.9454 0.580 —2.77 -0.9827 25.5 1.27  -0.5797 287 ~3.67 —0.8059
N2 10.4 —245 —0.9288 0245 -245 09793 414 345 -0.6365 10.8 -1.46 -0.7968
Ct 8.67 -1.73 -0.8576 0.191 -2.50 —0.9425 425 0.002 -0.5851 8.9 -1.02  —0.7238
C2 11.2 =270 09147 0214 -244 09826 409 0.003 —0.5925 114 -1.56 —0.7623

H: L #=10; rees=0.632; rop=0.765. 2. FUH B %75 ty=50ugNi/g 1.

NEFERTBRAI—LRKX, SRERRT ¥ BOERY, 3T LB ELE
TEYER R AR 5, k(H/DE, R TE YRGS B PR AR R, MR, kMR, FOvE M RE AT
[P B iR, R 2 e K B A MR I E K. FRSE m WR BT B
REHALR®, HAD IS AR LIRS R, S . ARMEEL
(CL.C2) R #3681 (N2) B9 m (BN BEE , HA A B/, BR BN E RS AT 6
ZE—-EER: MRELZA T AN mEREEKR, EREZS - FRGVEZH. &+
AL (ND MR E AL (AW m EN T &2 8, T8, BI85 SRR
SRELATRIK.

23 BASKETHWERMHYXR

BER B ke AT R BB Sy R A B SR, B b 0 R R R T ARG A R, T AT
HERIFRGR i T8 5 A 50 A0 B4 A B0, Bl T4 e R 5 WS R L 3
NEZBABEFYVRR (R 4). pHIE. CEC 58 k 89 51 XM X0 B B A HE. XE
B T4 pH {6 M (30) CEC fiRHT, kB K, 1 HE 4R MR 1% 2 3R 18, BP 72 — &2 B 6] PO SR IE M 4R
B, pH. CEC FE M L P REW T HA EEEA. mENS 1% pH EH R EEHM
RXFKR. pHERAZ LA ER RN G SR, B R ERKE LW T8 T (0 CEC.
FikL, CaCO ) MM, M ER T AL HFHFRHFEMHEE.

R4 WHBRZHBEBUESLHUERHXR

Table 4 The correlation coefficients (r) between parameters from two-—constant rate equation and soil properties

BH pH{H CaCOs HHLR Kok CEC
Parameter pH value ) oM. Clay
k —0.9672 ~0.6441 0.1015 ~0.7439 —0.9219
m 0.9174 0.4221 0.0147 0.6836 0.7416

H: n=6; r0_01=0.91.7; ro0s=0.811.

24 WBRMNBRT
241 ¥ k5 HEBEMEYENTBE MWERE, NEHERFBESRLRBET 3
HFERBREER, CEARE, TEEHERRTBHEENE, R, AR EYIAN
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IHEMEE: K kERNE, PERAEYENIBENLD, R TR R
TRBEEYEOTBES, HHEARWT.

. Y P R K BE 3 B (mg/kg)
EBRM (T0)= TP REEE (mg/kg) M
HEIBRBEMERES AERANTRERY. HEZEEEN, £ TEWH ¥ HK L 54
R R R (Te) Z [ 2 AR B E EAH X (7=0.9923", n=6). XBIEL T LR, A
WA T HRR TR R R BT S, S8 k{8 0.900.0.580 F1 0.191 B =Ffh R FE +3%, &
BRI R YA R — BT B 9 T BESR AN 51 28%. 52% 1 84%, X R AL VLA kA M 135, K
EHREREE, AT RBERIH RNBEE B E KT FREOREE, B, xX+HE—8
BHEERER, KA EHRRIM,
242 MR LRRR A ERGERR, b IE PR A (b 3 A B A UK BOE R
Bmb R, ZHBREBRN.

Iny=In(kyo)+(1/m)Inz )
B
y=kyo 1" ?3)
HWHBESERNAE, BT mT.

RiRZ—.y REWHE K5 HBMPEEEE, NREUBHERRSEEN )5 L
m—3IRA LR, AR yo, KA yo MIBLE ¢ K 2 B3+ 38 R VPR KI5 MR B (i
8, B A RIE, RASERLES,

£S5 SIMRBHGRENR () HETHE

Table § The estimated values of critical addition of Ni toxicity in different soils (yg)

EX | HAEHR REHERREE" yoftiHHE (mg/kg)
Soil Kinetic equation Critical toxic level for Ni Estimated yo
(mg/kg)
TR 150K

7 days 150 days
Al y=0.900psr " 114 19(20) 33(32)
A2 =0.700p0 M 114 3009 80(80)
Nl 3=0.580y0f "7 114 40(45) 120(105)
N2 y=0.245p ¥ 11.4 103(-) 359(-)
Cl  p=0.191yf ™ 1.2 14(22) 46(40)
C2 y=021dyer ™ 1.2 12(5) 44(45)

W EENRTE Ny KRME S AXRI]L, - RAEERE.
ATLLEN, B Cl 17 7 R4k, KA T BARRRET yo W5 HHE S5 LRMEY S
B, R EEERE RN FE R RA RIS,
BERZZ: BH yo 38 km —FHRATTE, WAL 3330 65 488 05 MUK B4 4%
B, AT H B4R 2t A S 3R A B A K/, ST AT 4 YA S . B, o e+ (N1
A 50mg/kg KIEHBRE T RZGE, BRI 15smg/kg £ H, X RS, HAEKABTEZ

D A, 1995 HHRAEYIEEMBERR. ARRLAEHTEMEX.
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AREE, Bzt BasmmfRESER 11.4mg/ke™, LR RRE B LB BB 12%,
M 150 K5, % BREEREE 4.8me/kg (1M FEHRERRK TR 5.5me/ke) , BrBT R
e L REAFTNHMREE (EREEREFMA DI, 4 3%).

B KR, XU EEAMBRRM T HATH 2K, B LA ¥ %78 B &4
T# - RIES R #E.
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KINETICS OF ACTIVE Ni CHANGES IN SOILS
AND ITS APPLICATION

Tu Cong
(LMCP, Institute of Soil Science, Academia Sinica, Nanjing, 210008)

Summary

The kinetics of changes in active Ni (0.05mol / L CaCl,~extractable Ni) in six
different soils was studied in laboratory. Two—constant rate equation, y = ky, o
could well describe the changing process of active Ni over time. The parameter k&
could represent the change rate. The higher the k wvalue, the slower the active Ni
changed. The parameter k was negatively correlated with soil pH and CEC, but
positively with the transfer coefficient (7t) of Ni from soil to plant. In addition, the
practical application of this equation are discussed as well.

Key words Active Ni, Kinetics, Soil



